Summary. The aim of this study was to determine the prevalence of ectopic eruption of the upper first permanent molar and to investigate the morphological characteristics of affected cases. Three groups of children were compared using Ricketts' cephalometric analysis. Group I consisted of 26 patients aged 6 to 11 years with ectopic eruption of the first molars. Group II consisted of 45 cases aged 12 to 17 years with ideal occlusion, and Group III consisted of 50 orthodontic patients aged 8 to 18 chosen at random.
In the ectopic group the maxilla appears to be situated further back and facial convexity is reduced.
The use of extra-oral forces to correct the mesial position of the ectopic first permanent molars is not appropriate and appliances using reciprocal intramaxillary forces would be more suitable.
An atypical path of eruption of the first permanent molars resulting in 'premature atypical resorption' of the second deciduous molar (O'Meara, 1962 ) is described as ectopic eruption. The incidence of ectopic eruption of the maxillary first permanent molar is approximately 2% (Cheyne and Wessels, 1947) to 3% (Young, 1957) . Sweet (1939) suggested that the condition is an evolutionary process affecting the maxilla and the eruption of some teeth. Lower (1960) explains it as a reversal of the normal pattern of eruption. Nikiforuk (1948) and McCall and Wald (1957) attribute ectopic eruption to lack of growth of the maxilla. Pulver (1968) in a study of 46 patients found a smaller maxilla, more distally placed in relation to the cranial base. Morgan (1938) believed that it was caused by impaction against the bell-shaped second deciduous molar crown. MacGregor (1945) considered that lack of anteroposterior arch length was the primary etiological factor.
The purpose of this investigation was to review a group of orthodontic cases to find the prevalence of this anomaly, to study the morphological characteristics of the facial pattern of affected patients and to seek possible clinical applications of the findings.
Materials and methods
From the radiographs of 800 orthodontic cases those with impaction of one or both of the upper first permanent molars were selected. A total of 26 cases (11 male, 15 female) was found. Their ages ranged from 6 to 11.3 years and this constituted Group I.
Group II consisted of 45 patients (14 male, 31 female) aged 12 to 17 years who were selected from 850 school children on the basis of a near ideal occlusion.
Group III consisted of 50 untreated orthodontic patients (16 male, 34 female) aged between 8 and 18 years. Tracings of the lateral skull radiographs of all the subjects were made using the lines and angles shown in Figures 1 and 2 (Ricketts, 1961 (Ricketts, , 1972 (Ricketts, , 1975 . The following cephalometric relations were measured.
Horizontal jaw relationship
Facial convexity (A to facial plane) Lower face height (anterior nasal spine-X xPogonion)
Denture to skeleton
Upper molar position (Pterygoid vertical to upper molar) Maxillary incisor protrusion (incisor to APo, mm) Maxillary incisor inclination (incisor to APo, angle) 
Cranio-facial relationship

Results
The results and the level of significance of the different variables are presented in Tables  1-4. Jaw relationship. The ectopic group showed a statistically significantly reduced facial convexity (1.54) compared with the ideal occlusion group (3.69). No significant Denture to skeleton. In the malocclusion group the first molars are statistically significantly more mesially located with respect to PTV (19.30) than the ectopic group (9.88). The upper incisors in the ideal occlusion group are statistically significantly retruded (6.07) compared with the ectopic group (3.98).
Cranio-facial relations. There are statistically significant differences between the malocclusion group and the ectopic group but no significant differences were observed between these groups and the ideal occlusion group. Measurement of facial depth shows that the chin is more prominent in the malocclusion group (89.28) than in the ectopic group (86.63). There is a posterior rotation of the facial axis in the ectopic group (87.83) compared with the malocclusion group (92.09). Measurement of the maxillary depth shows that the maxilla is located significantly further back in the ectopic group (87.48) than in the malocclusion group (90.32).
Internal structures. A significant difference is observed in the anterior cranial length with a short anterior cranial bone (60.77) in the ectopic group compared with the malocclusion group (64.51).
Discussion
Of the 800 orthodontic cases analysed, 26 presented impaction of one or both of the first permanent molars, an incidence of 3.25% which compared with the 3.1 % found by Pulver (1968) and 3% found by Young (1957) . Pulver (1968) reported that in cases with ectopic eruption the maxilla is smaller and more retropositioned relative to the cranial base. In the ectopic group in the present study a difference was observed in maxillary convexity with a statistically significant reduction of the A-facial plane distance, indicating concavity and maxillary retrognathism.
It has been suggested that inclination of the upper molar is an important factor in the etiology of ectopic eruption (Chapman, 1923; Cheyne, 1947; Lower, 1960; Pulver, 1968) but Nikiforuk (1948) disagreed. In the present study the molar in the ectopic group is more distal ly located relative to PTV than in the malocclusion group. However, the age difference between the groups may explain this finding, as the first molar tends to migrate mesially by approximately 1 mm per year.
Jn the ectopic group the maxilla was positioned further back relative to the cranial base and this was in agreement with the finding of Pulver. A tendency to dolicocephaly and posterior rotation of the chin was observed in the ectopic group. The findings seem to point to the existence of a shorter anterior cranial base in ectopic cases.
Some of these cephalometric findings may be applied to clinical orthodontics, although the incidence of the anomaly is low.
Orthodontic treatment involves creation of space for the upper second premolars and extra-oral forces or removable appliances with springs or screws could be used. If ectopic eruption is associated with a small, posteriorly-positioned maxilla and a reduced facial convexity, an extra-oral appliance, which may inhibit growth or displace the maxilla distally, would be contra-indicated and removable sagittal and or tiansverse expansion plates that open spaces without these potentially inhibitory effects would seem to be appropriate.
Conclusions
The incidence of ectopic eruption of the first permanent molars in the sample studied was 3.25%.
The ectopic group showed a statistically significantly reduced maxillary convexity compared with the ideal occlusion group.
The ectopic group had a more retropositioned maxilla than the malocclusion group.
The ectopic group were more dolicocephalic and had a shorter anterior cranial length than the malocclusion group.
The morphogenetic characteristics associated with ectopic eruption of the first permanent molar contra-indicates the use of extra oral forces to move the affected first molars distally. The use of removable plates with horizontal reciprocal action seems preferable.
